The mitochondrial respiratory chain has a critical role in the antiviral process in Coxsackievirus B3-induced myocarditis.
Well-established differences in Coxsackievirus B3 (CVB3) elimination in resistant C57BL/6 and permissive A.SW/SnJ mice provide suitable models for studying the significance of the link between mitochondrial respiratory chain (RC), antioxidative stress components and mitochondrion-related apoptosis in the context of myocardial virus elimination. Distinct myocardial CVB3 titer in C57BL/6 (2.5 ± 1.4 × 10(4) plaque-forming units (p.f.u.)/g tissue) and A.SW/SnJ mice (1.4 ± 0.8 × 10(7) p.f.u./g) were associated with differences in the cardiac mitochondrial function 8 days post infection (p.i.). Infected C57BL/6 mouse hearts disclosed increased complex I (CI) and CIII activity, but restricted CII and normal CIV activity of RC. Reduced expression of the antioxidative catalase was accompanied by elevated lipid peroxidation (LPO), indicating oxidative stress. Intrinsic apoptosis was activated demonstrated by elevated levels of Bax, Bcl-2, caspase 3 and DNA degradation. In contrast, all myocardial RC complex activities were restricted in CVB3-infected A.SW/SnJ mice. The antioxidative system provided sufficient protection against oxidative stress shown by an elevated catalase expression and unaltered LPO. Bax and Bcl-2 levels were unchanged in CVB3-infected A.SW/SnJ mice, while caspase 3 was moderately increased but no DNA degradation was detectable. Correlation analyses including data from the two mouse strains revealed that reduced CVB3 titer correlated with increased CI and CIII activity, oxidative stress as well as active apoptosis during acute myocarditis (MC). C57BL/6 mice completely eliminated CVB3 and inflammation and normalized all intracellular parameters, while A.SW/SnJ mice showed permanently restricted CI activity in chronic MC 90 days p.i., at which time the replicating virus was no longer detectable but immunological processes were still active. Consequently, the regulation of energy metabolism appears crucial for an effective virus elimination and may be of prognostic and therapeutic significance for patients with virus-induced MC.